4                         CARBOHYDRATES

Pure starch is a white glistening powder, free from tasfr
or smell, not volatile, infusible, uncrystallizable, and insolubl
in water and all neutral solvents. It differs from cellulos<
in being insoluble in cuprammonium oxide. Under tin
microscope it is seen to consist of minute granules of ;
concentrically stratified structure, the size and form of th<
granules being characteristic of the plant from which th<
starch is derived. The outer layers are denser than thos<
nearer the nucleus or hilum, which appears as a dark spoi
and generally occupies an excentric position. The granules
when intact, are quite unacted upon by water, owing tc
the protective action of the outer layer. When this layei
is broken, however, water is readily absorbed, the contents
of the granule swell considerably, and a small quantity
passes into solution. By appropriate treatment the whole
of the contents of the granule may be removed, whilst the
outer coating is left in the form of extremely thin layers,
Treated with a solution of iodine this outer coating gives a
dirty yellow colour, whilst the cell contents are coloured an
intense blue. This reaction is characteristic of all starches,
and is not produced by any other known substance. The
interior contents of the granules have been named granulose,
and the substance forming the outer layer, starch cellulose.
Another view of the matter is that this granulose, or amylo-
cellulose, constitutes from 80 to 85 per cent, of the granules,
the rest being a mucilaginous substance, amylopectin, to
which the viscosity of starch paste is due. But amylo-
pectin is probably derived from amylo-cellulose by condensa-
tion just as amylo-cellulose is derived from stigars. Solid
starch may be regarded as a coagulated substance which in
nature has passed from the state of colloidal solution to the
solid form, the passage of solid starch to starch-paste and
soluble starch being a reverse process to this. Moreover, in
the transference of starch by the action of translocation
diastase, whereby it is removed in a soluble form for the
needs of the plant, instead of being converted into soluble
sugar for this end, it may possibly be merely converted to
a soluble starch.
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